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SUPPLEMENTARY RESULTS 

 

 

Supplementary Figure 1 | Structural basis of bivalent BET inhibitor design. (a) Crystal 

structure of BRD4(1) with JQ1 (PDB: 3MXF). Positions amenable to chemical 

modification are indicated by arrows. (b) Primary structure of human BRD4 with 

domains shown. 
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Supplementary Figure 2 | Activities of (S)- and (R)-JQ1 and I-BET151. (a) Chemical 

representation of the S and R enantiomers of JQ1 and I-BET151. (b) Biochemical and 

cellular activities of the S and R enantiomers of JQ1 and I-BET151. Biochemical and cellular 

data points represent the mean of at least 2 or 4 replicates respectively ± SD. 
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Supplementary Figure 3 | SAR of (6+2)-PEG analogs. (a) Chemical representation of 

(6+2)-PEG analogs with different linker lengths (n). (b) SAR properties of (6+2)-PEG 

analogs including molecular weight (MW), logarithm of the partition coefficient (cLogP), the 

total polar surface area (tPSA) and biochemical and cellular potencies. (c) Chemical 

structure of single warhead with PEG1 linker (2S-PEG1). NT: not tested. 
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Supplementary Figure 4 | BROMOscan
TM

 of (6S+2S)-PEG1 and JQ1. (a) Potency of 

hetero-dimeric compounds was evaluated by BROMOscan
TM

 (DiscoverX). Data points 

represent the mean of 2 replicates ± SD. 
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Supplementary Figure 5 | SAR of hetero- and homo-dimers of I-BET151 and JQ1. (a, c, 

e) Chemical representation of hetero- and homo-dimers of I-BET151 and JQ1 with different 

linker lengths (n). (b, d, f) SAR properties of hetero- and homo-dimers of I-BET151 and JQ1 

including molecular weight (MW), logarithm of the partition coefficient (cLogP), the total 

polar surface area (tPSA) and biochemical and cellular potencies. NT: not tested. 
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Supplementary Figure 6 | Pharmacokinetic analyses of bivalent inhibitors. (a, b) 

Plasma pharmacokinetic analyses of bivalent molecules performed as 5-in-1 cassette 

dosing (4 bivalent compounds and JQ1). Five compounds (1 mg/kg) were administered 

intravenously to CD1 mice (n = 3).  
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Supplementary Figure 7 | Pharmacokinetic analysis of bivalent inhibitors. (a, b) 

Plasma pharmacokinetic analyses of (a) (6S+2S)-PEG0 (50 mg/kg) and (b) (6S+6S)-PEG7 

(50 mg/kg) administered intraperitoneally to CD1 mice (n = 3). 
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Supplementary Figure 8 | MT1 exhibits limited activity against a panel of human 

recombinant ligand and ion receptors. MT1 (1 μM) was screened against a panel of 55 

ligand receptors, ion channels and transport proteins using an established and widely 

utilized commercial assay (ExpresSProfile; CEREP). Competitive binding of MT1 against 

agonists (gray bars) and antagonists (black bars) of the indicated receptors, ion channels 

and transport proteins are depicted. Competitive binding of diazepam to the central 

benzodiazepine receptor is highlighted in red. Error bars represent the range of two 

independent measurements from the mean.  
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Supplementary Figure 9 | BRD4(1) Dimerization Alpha. Differentially tagged (His and 

GST) BRD4(1) constructs were incubated in the presence of drug and then glutathione 

donor and nickel acceptor AlphaScreen™ beads were added to the solution and 

luminescence was monitored to determine compound mediated dimerization. Data points 

are in triplicate and represent means ± SD.  
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Supplementary Figure 10 | Cocrystal structures of MT1 with BRD4(2). (a) An unbiased 

2Fo - Fc electron density map around MT1 after the ligand was modeled with sigma level of 

0.8. (b, c) Superpositions between the single binding mode of JQ1/BRD4(1) (PDB: 3MXF, 

gray) and the two binding modes of MT1 in each binding pocket of the two BRD4(2) (yellow) 

units crystalized.  
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Supplementary Figure 11 | CETSA of JQ1 and MT1. MV4;11 cells were treated with JQ1, 

MT1, or DMSO and then subject to a heat shock to denature and aggregate proteins. Cells 

were lysed, clarified by centrifugation and stabilized protein in the supernatant was analyzed 

by SDS-PAGE and immunoblotting in technical triplicates. Full blots can be found in 

Supplementary Fig. 15. 
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Supplementary Figure 12 | Apoptotic advantage of MT1 over JQ1 by flow cytometry. 

MV4;11 cells treated with either MT1, JQ1 or DMSO for 24 hours were analyzed for 

Annexin-V and propidium iodide staining by flow cytometry. Data are displayed as raw 

contour plots. Gating used here and in figure 5c is shown. Percentages are shown as the 

mean of three biological replicates ± SD.  
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Supplementary Figure 13 | Tolerability/toxicity of MT1. In a xenograft model of 

disseminated leukemia (MV4;11), mice were treated with vehicle (n=11), JQ1 (n=11), or 

MT1 (n=11) at 44 µmol/kg for the indicated days. Mice were weighed at the indicated times 

points. Data points represent means ± SD.  
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Supplementary Figure 14 | Purified proteins gel. 2 µg of each recombinant protein used 

in this study were run on an SDS-PAGE gel and then stained with Coomassie blue stain. 

Arrows indicate the major desired protein band. 
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Supplementary Figure 15 | Full western blots from figures 3c, 3d, 5b , and 

supplementary figure 11. Doses and time points are indicated above blots. For each blot a 

loading control from the same membrane has been included. For the CETSA experiment 

from supplementary figure 11 there are no loading controls. 
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Supplementary Table 1 | Potency of dimeric compounds for BET family 

bromodomains. 

 

DiscoveRx Gene Symbol 
Kd (nM) 

(+)-JQ1 (6S+2S)-PEG1 MT1 

BRD2(1) 27 0.014 0.16 

BRD2(2) 18 0.0069 0.033 

BRD2(1,2) 5.6 0.01 0.024 

BRD3(1) 14 0.13 0.059 

BRD3(2) 19 0.0027 0.07 

BRD3(1,2) 14 0.11 0.012 

BRD4(1) 14 0.18 0.099 

BRD4(2) 8.2 0.0043 0.053 

BRD4(1,2) 7.3 0.012 0.087 

BRD4 (full-length, short-iso.) 11 0.0078 0.062 

BRDT(1) 47 0.29 0.56 

BRDT(2) 35 0.066 0.086 

BRDT(1,2) 46 0.42 0.076 

All others ≥24,000 ≥2,500 ≥1,800 
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Supplementary Table 2 | Data collection and refinement statistics (molecular 

replacement).  

 

  BRD4(2)/MT1 (5JWM) 

Data collection   

Space group  C 2 2 21 

Cell dimensions   

    a, b, c (Å) 75.67, 107.14, 74.84 

 () 90.0, 90.0, 90.0 

Resolution (Å) 43.56  – 1.71 (1.771  – 1.71)* 

Rmerge   0.0459 (0.662) 

I / I 16.8 (2.3) 

Completeness (%) 99.2 (99.5) 

Redundancy   3.6 (3.7) 

    

Refinement   

Resolution (Å)  43.56  – 1.71 (1.771  – 1.71) 

No. reflections  32877 (3274) 

Rwork / Rfree  0.1498 /0.1759 

No. atoms   

    Protein  1761 

    Ligand/ion      77 

    Water    204 

B-factors  

    Protein   30.3 

    Ligand/ion   36.2 

    Water   40.2 

R.m.s. deviations   

    Bond lengths (Å)  0.005 

    Bond angles ()  0.78 

Data were collected on a single crystal that led to this structure.  

*Values in parentheses are for highest-resolution shell. 

 

 

 

 


